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I  -SiyoopBla 

This  report  presanta  basic  alroraft  data  and  some  of  the  basic  pcr- 
formanoe  data  vrtiioh  are  currently  available  (21  November  1958)  for  the  F4H-1 
aircraft.  The  data  presented  in  this  report  supcraeuea  that  data  presented  in 
references  1,  2,  and  3.  A  brief  description  of  the  F4H-1  is  also  given,  i 

Included  as  basic  aircraft  data  are  the  stability  derivatives  of  the 
F4U-I  in  both  vdnd  axes  and  body  axes  and  the  airplane  characteristics  for  both 
the  lateral  and  longitudinal  modes.  Also  given  are  the  performance  functions  of 
the  lateral  and  longitudinal  variables  as  influenced  by  and  » 

The  basic  performance  data  contained  in  this  report  are  presented  in 
the  form  of  graphs.  Some  of  the  data  presented  is  not  presented  in  the  form  as 
originally  rooalved.  Where  this  occurs,  the  method  used  to  obtain  this  data  is 
given. 

II  J;ibg,.gAferl 

The  F4H-1  la  a  two-seat,  high  performance,  all-weather  fighter  that  is 
powered  by  two  General  CLeotrlo  J-79-0E-2A  (17K)  turbo  Jot  engines  with  after¬ 
burners*  It  is  capable  of  attaining  high  supersonic  speeds  and  high  altitudes. 
The  basic  ai'mament  consists  of  four  Sparrow  III  missiles.  It  is  also  capable  of 
carrying  a  variety  of  external  stores.  The  F41^1  has  thin,  highly  swept  wings 
of  low  aspect  ratio,  and  thin  swept  tail  surfaces, 

III  Ba.Blo  Alroraft  Data 

The  stability  derivatives  are  obtained  for  six  different  flight  condi¬ 
tions.  They  are  for  both  maximum  speed  and  cruise  speed  of  the  F4H-I  at  alti¬ 
tudes  of  1,000  feet,  30,000  feet,  and  50,000  feet.  The  velocities  and  altitudes 
used  in  obtaining  the  stability  derivatives  are  indicated  by  cross  marks  on  the 
F4H-1  maximum  velocity  profile  shown  in  figure  2  of  Appendix  III. 

The  wind  axes  stability  derivativaa  are  shown  in  Table  II  and  Table  III 
for  maxinum  and  orulse  velocity  conditions  respectively.  The  airplane  charaoter- 
Istlos  for  both  the  lateral  and  longitudinal  stick-fixed  modes  are  included  in 
these  tables.  Table  IV  and  Table  V  present  the  body  axes  stability  derivatives 
for  maxintim  and  cruise  speeds  respectively.  All  the  tables  are  contained  in 
Appendix  I.  There  are  ser/eral  coefficients  for  vAiioh  either  the  data  available 
are  inoufficient,  or  no  data  are  available  at  all.  These  ooeffiolonts  will  be 
indicated  In  the  table. 

The  pertinent  angles  of  the  F4H-1  are  shown  in  figure  1,  ^ 

In  Appendix  I,  the  force  and  moment  equations  are  given  from  which  the 
wind  axes  stability  derivatives  are  derived.  With  each  equaLion,  a  reference  is 
given  to  siiow  v^ere  each  stability  coefficient  is  obtained.  The  equations  of 
motion  in  wind  and  body  axes  form  are  presented.  The  appendix  also  includes  the 
stability  derivatives. 

Appendix  2  presents  the  performance  functions  of  the  lateral  and 
longitudinal  variables  as  influ  'need  byi^,  o^,  and  The  method  of  obtaining 
these  performance  flinotions  is  desoribed. 
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zv  £<ialg.Par^9g.Ei°fl«?A-6ato 

The  aircraft  pnrfornianoe  data  ahovin  in  thla  report  are  for  the  basic 
F4H-1  airplane  carrying  four  Sparrow  III  nlaallea  aerd-submerged  on  the  underside 
of  the  fuselage,  illl  performance  data  at  altitude  are  at  combat  gross  weight 
(60  percent  of  takc-'Cff  fuel).  Wherever  the  engine  had  any  effect  on  the  data, 
the  J-7V'-QB“2A(17K)  engine  la  used. 

A31  performance  data  curves  are  presented  in  Appendix  III.  Since  some 
of  the  data  shown  are  not  in  the  original  form  as  received  from  the  manufacturer, 
the  method  used  in  obtaining  this  dath  is  given. 
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Appendix  1, 

Thla  appendix  preamits  the  F4h-1  basic  aircraft  data  currently  available 
(21  November  1958),  It  includes  the  force  and  moment  equations  from  which  the 
wind  nxera  stability  derivatives  are  obtained.  These  are  given  in  Table  1.  Also 
given  in  the  table  is  a  rofaronoe  as  to  where  each  coefficient  required  by  these 
forces  and  moment  equations  is  obtained.  The  equations  vdjloh  are  used  to  trana™ 
form  the  wind  axes  stability  derivatives  into  body  axes  stability  derivatives  are 
not  giver  in  this  report,  but  are  found  in  reference  4,  pages  88  and  89  of 
Appendix  II. 

The  equations  of  motion  in  loth  the  wind  axes  and  body  axes  forms  are 
included.  Tables  II  and  III  contain  the  iri.nd  axes  stability  derivatives  for 
maximum  and  crulae  speeds  of  the  F4H-1  respectively.  Tables  IV  and  V  give  the 
body  axes  stability  derivatives  for  the  respective  speed  conditions  previously 
mentioned. 


miXaJk 

CALCULATION  OF  STABIUTY  DERIVATIVES  (WIND  AXES) 


Coefficient 

_ la: 

Fbrce  and  Moment  Aquation 

. 

'KRir 

Units 

Referencs  for 

F4H-1  Coefficient 

--  <^1,,  no 

lb, ft. /rad 

Hef,  6,  page  9*4 

Ref,  5,  pages  10.10,11,12 

lb, ft. /rad 

Ref.  5,  pages  10.16,  17 

lb, ft. /rad 

Ref,  5,  pages  15.19,  20 

r 

'-nfi 

%  =  *%*=> 

lb. ft. /rad 

Rsf,  5,  pages  11,7,  8,  9 
Ref.  6,  pages  10.3 

S(^h 

lb. ft, /rad 

^6r-  = 

lb, ft. /rad 

Ref,  5,  page  11.15 

Ref.  6,  page  10.4 

lb. /rod 

Ref.  5,  page  11.13 

lb, /rad 

— 

lb. /rad 

lb. ft. see. /rad 

Ref.  5,  page  15.21 

HS 

Ref.  6,  page  9*11 

Lr  =  % 

Ib.ft.seo./rad 

Ref.  5,  pages  15.13,  14> 

15 

Crip 

/Vp  =  Cvip  &^loyzv 

Ib.ft.seo./rad 

Ref.  5,  pages  15.24,  25 

Nr  ^  ^r,r 

lb. ft. sec. /rad 

Ref.  5,  pages  15.22 

Yt>  ^  Cy^ 

Ib.seo./rad 

Ref.  5,  pages  15.26,  27 

lb, sec. /rad 

Ref.  5»  page  15.23 
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^ . n 


laUo  I  (Goptlnued) 
LONGITUDINAL 


Coefficient 

-■J 

Force  and  Mcment  Equation 

Units 

Reference  for 
F4H~1  Coefficient 

Ib.ft./rad 

Ref,  6,  page  8.10 

flu  - 

lb, ft. /rad 

Ref,  5,  page  15,4 

Ib.ft./rad 

Ref.  5,  page  9.24 

lb. ft. see. /rad 

WEEm 

aia 

Rof.  5,  page  15.8 

l-=<  - 

lb, /rad 

Ref,  6,  page  6.34 

Lie  =  n 

lb, /rad 

Ref.  6,  page  6,34 

Ref.  5,  page  9.23 

t-l*  ® 

lb. /rad 

Ref,  5,  page  15.6 

C/2v' 

lb.  sec. /rad 

Ref,  5,  page  15.10 

lb, /rad 

Ref.  5,  page  15.7 

lb, /rad 

V 

Py  = 

lb, /rad 

Ref,  5,  page  15.3 

For  the  F4K-1,  the  remaining  parameters  In  the  force  and  moment 
equations  of  Table  I  are  listed  below: 


s  -  wing  area  =  530  sq.  ft, 

b  -  wing  span  ■■=  38.4  ft. 

0  -  moan  aerodynamic  chord  =  16.05  ft. 

W  -  combat  weight  =  39,114  lbs. 

It  should  be  pointed  out  that  the  stability  derivatives  obtained  from 
the  force  and  moment  equations  in  Table  I  do  not  have  the  same  value  as  the  values 
given  in  Tables  II  and  III,  To  obtain  the  values  in  Tables  II  and  III,  it  is 
necessary  to  divide  the  above  force  or  moment  equations  by  its  respective  moment 
of  inertia  or  by  nV,  ' 

For  the  later  !  equation  of  motion,  this  is  Illustrated  as  follows: 


CONFIDENTIAL 


f^p-  =  yip 
Im.  ^ 

»^y 

Jy 

J  jf*  J 

■r  ■  ,  and  sc  on, 

J.  a 

Similarly  for  tha  longitudinal  a-juatlons,  let 


--  d 


and  so  on 


In  the  crse  of  wind  axes,  the  equations  of  motion  are  first  written  with 
the  stability  derivatives  la  the  form  given  in  Tatxe  I  and  secondly  in  the  form 
of  Tables  II  and  III  where  the  substitutions  using  the  above  equations  are  used, 

Olven  below  are  the  ecjuatlons  of  motion  in  terms  of  wind  axes 


Lateral 


Roll! 


(J  ^  }r  ^  r.),  XX 

or 

Zaw 

L  L><3-s^  s)^  +.  ^  ~0 

'  la  la  /”  V  I*  -i* 

or 

Side  Force t 

(-%  5-  ^  i- 

or 

f-XpS  -■^)/  +(l-  Xr)^/ 


&  *<  »o 
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longitudinal 


PLtoht 


or 

-  (i'nc^  t  )  -  ~  ^^o<^  c^+^S^—  - 


S  '  -  )  o<  4-  r  i  -  i  S  JT  •' 

tnv'  kviv/^ 


^LL  U  L,  *« 


Drag] 

^  X  +  ('-f^  5-  +  -  ^)  U.  =0 

or 

<=(».  <=<.  -f  JT  +  (s  -h  u.  +  it  jr  <9 

Tha  six  sejuatlons  of  motion  in  body  axes  (principal  inertial  axis)  form  are 
listed  telowi 

1,  u  4  w^  -yr  =  Xo  T/u.('oc-iA,)^X^('w-V«,)  +y^^  ”3 

2,  V  4  Uf'  -wp  a  X^y  -f  XpP  ■^  Vr  1^  +  -^3  coi®- 

3.  vy+yp-u-i^  =  "^^u.  ~  ^ 

4.  P  c^r  =  A  Jif,p  +^r 

y 

5*  i  ^y-^*  rp  -  J  +  ■>■  ^Ji,  ^  f  , 


6«  .p  ,*.1^,-1 


Pi  "  ‘^y'^  '^^pP  +^r  ■+ *'V  •i'*' 
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rnia-n 


F4H-1  litoral  Stability  Uarlvatives  -  Wind  Axea 


Altitude  -  i>'eet 

1,000 

50,000 

Maoh  No. 

1.12 

1.932 

2,07 

Velocity  -  Pt/see. 

1247 

1923 

2005 

CL 

0,0377 

0.0415  ' 

0.0968 

q  -  Ibs/ft^ 

1795 

164/. 

727 

o<  y  -  dag 

0.592 

1.22 

3.12 

c><  p  -  deg 

-1.84 

-1.21 

0,69 

25,198 

25,135 

25,10.1. 

ly  -  slug 

116,137 

116,137 

-  slug  ft^ 

133,396 

133,459 

Ixa  - 

3,479 

2,239 

-1,305 

Ip 

-2.9948 

-1.5282 

-0.88092 

Ir 

0.68511 

0.43746 

0,23322 

-15.364 

44.227 

7.7368 

-75.746 

-24.716 

-10,252 

3.061 

2.8749 

2,0952 

np 

0.07841 

0.05271 

0.02454 

np 

-0.50290 

-0.39293 

-0.18730 

21.355 

15.799 

8.1955 

** 

OOA^ 

0 

0 

0 

-2.0969 

-2.0108 

-1.5882 

yp 

0.00034 

0.000041 

0.00004 

0.00256 

0,00104 

0,00045 

y  ««• 

y^a 

-0.39239 

-0.22652 

-0.09993 

y  «« 

0 

0 

0 

CONPIDINTIAL 


CONFIDINTIAL 


lablfl  H  (ggaUausd) 


(V.,vn;  )  I,ntoral  Stability  Darivativoa  -  Wind  Axoo 


AH  itrde  -  Aiet 

1,000 

30,000 

50,000 

'■•.ih  lb . 

1.12 

1.932 

2.07 

0.00780 

0.00427 

0.00336 

pL  1  Ti  w'  Jonstant-sec 

.  -356.33 

-6/. 20 

-136.57 

oil  M  ic  ;onstaiit-30c. 

0.33 

0.64 

1.11 

/.toil  iioll  (  -f  (j4) 

9.43 

7.,?0 

4.32 

(wjj(rad/aec ) 

4.60 

4.09 

2.35 

Motet  All  coefficients  given  for  combat,  weight  ot  60‘/.  fuel  pluj  4  Sparrow  III 
:.d,jjilcs,  c.g.  30^  M.A.C.  =  39,114  lbs. 

'•djii.ii  I  Ion  ofx^^  1  Aileron  defined  ns  1“  of  down  Lolut  f’il'-’ron  yields  1,5®  up 
,.011.,,,  ...oiler 

"  Ale  aro  availr.blc 

■  uly  (  '1a  available  nro  witho<^=  0® 
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T>bla  II  (dontlnutd) 


F4H-1  (ViTpiMy)  longitudinal  Stability  Derviativea  -  Wind  Axes 


Altitude  -  Feet 

1,000 

30,000 

50,000 

Velocity  -  Ft/see 

1247 

1923 

2005 

■q 

-3.1297 

-1.1053 

-0.41683 

-1.3322 

-0.08793 

-0.04269 

-110,41 

-75.849 

-29.406 

-6.5140 

4.4775 

2.9219 

-104.31 

-55.  U1 

-21.980 

\ 

0.01600 

0.00257 

0.00096 

2.6623 

0.94669 

0.37178 

lu. 

-0.01519 

0.00492 

0.01226 

0.36020 

0,12350 

0.04844 

‘I. 

0.04959 

0.03804 

0.04014 

0,06915 

0.03038 

0.01685 

0 

0 

0 

Short  (  3*  Ol) 

32.84 

12.20 

7,61 

(«>a  (rad/aeo) 

5.43 

WKBSi 

51.34 

37.08 

0.032 

0.028 

Hi^S 

-25.29 

9.42 

Notes  All  ooeffloiants  given  for  ooiiA>at  weight  at  60^  fuel  plus  4  Sparrow  III 
miaailua,  o.  g.  yjft  M.A.C.  -  39^114  lba» 

*0efinltlon  of  1^^  s  Aileron  defined  at  1*  of  down  going  aileron  yields  1,5*  up 
going  apoiler. 

**No  data  are  available. 

•sHiChly  data  available  are  with<»t(^«  0*. 
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III 

F4H-1  (Vporulee^  lateral  Stability  Derivatives  -  Wind  Axes 


Altitude  -  feet 


Maoh  Noc 

Velocity  -  Ft/seo. 


Cl 


q  -  lb»/ft2 


g 


1,000 

30,000 

50,000 

wtamm 

0.9 

0.9 

555.5 

893.7 

873.0 

0.204 

0.205 

0.519 

357 

355 

138 

3.84 

3.16 

7.98 

1.41 

0.73 

5.55 

25,100 

25,106 

26,038 

116,137 

116,137 

116,137 

133,400 


-2,660 


-2.02 


0.504 


-U.28 


-15.85 


1.56 


-0.0278 


-0.196 


6,05 


0 


-3.69 


0 


0.00254 


-0.1635 


133,500 


-1,348 


-1.369 


0.332 


-15.25 


-19.27 


1.92 


-0.02215 


-0.1389 


5.96 


-3.16 


0.00110 


-0.1155 


-3,0,400 


-0,579 


0.208 


-10.85 


-7.21 


0.00646 


-0.0259 


-0.0594 


2.78 


-1.418 


0^00048 


*0.0475 
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F4H-1  lateral  Stability  Derlvativea  -  Wind  Axes 


Altitude  -  feet 


Maeh  No. 


1,000 


0.0302 


Sprlal  Tima  Con8tant-SeoJ-930.H 


Roll  Time  Oonstant-Seo.  0.43 


Dutoh  Roll  (:r  (?t) 


30,000 


0.0153 


1800.8 


50,000 


0.00697 


952.7 


Notej  All  ooeffloients  given  for  combat  weight  at  60iS  fuel  plua  4  farrow  III 
mlaalles,  o.g.  30ji  M.A.C.  =  39,114  lbs. 

••Definition  of  1^^  i  Aileron  defined  as  1®  of  down  going  aileron  yield  1.5®  u 
going  spoiler. 

®*No  data  are  avsllable* 

•••Only  data  avaiilable  are  with^i^;  *  0®. 
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TftUo.m 


F4H-1  Longltudiiifll  stability  Darivativos  -  Wind  Axes 


Altitude 

-  Feet 

1,000 

30,000 

50,000 

Velooity 

“  Ft/aeo. 

555.5 

893.7 

373.0 

™q 

-]..08 

-0.785 

-0.3119 

®o( 

-0.545 

-0.417 

-0.197 

-4.17 

-5.06 

-1.96 

_ 

-0.196 

-3.79 

-2.89 

B 

-17.55 

-19.28 

-7  c  49 

0.01134 

0.00501 

0.00204 

mmm 

0.709 

0.282 

1.^ 

wbBM 

0. 1221 

0.113 

>C, 

0.1215 

0.0976 

0,038'7 

0.0575 

0.0459 

0.0463 

du. 

0.00389 

0.0026 

0.01241 

dee  ** 

0 

0 

0 

Short 

S{%) 

56.  U 

40,69 

29.31 

hsriod 

o»n  (rad/sec.) 

2.Z7 

2.33 

1.45 

^S{%) 

0.55 

fhugold 

(UQ(rad/aec. ) 

0.060 

r 

^1  (sec.) 

f 

9.63 

12.31 

(Tg  (sec.) 

-7.86 

^.79 

Notes  All  ooefflclonto  given  for  combat  weight  at  6(3%  fuel  plus  4  farrow  III  t 
miaslles,  o.g.  30^  M.A.C.  ^  39|114  lbs* 

«uofinition  of  l^^j  Aileron  defined  as  1*  of  down  going  aileron  yields  1.5®  up 
going  spoiler. 

**No  data  are  available. 

®*»0nly  data  available  are  with  =  0®. 
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Table  lY 

F4H-1  (Vpn,ny)  longitudinal  Stability  Derlvativaa  -  Body  Axe?  (Principal  Axes) 


Altitude  -  Feet 

- —] 

1,000 

30,CXXI 

50,000 

Mach  No. 

1.12 

1.932 

2.07 

Velocity  -  ft/ae<' 

1247 

1923 

-  Deg, 

0.592* 

1.22“ 

! 

3.12“ 

1 

1 

-1.84“ 

-1.21“ 

0.69“ 

(fo  - 

0 

0 

0 

Do  -  lb,«^. 

38,500 

30,370 

14,100 

»  ■" 

Ijc  -  slug  ft^ 

25,086 

25,086 

25,086 

1  ly  -  slug  ft^ 

116,137 

■'16,137 

116,137 

-  slug  ft2 

133,508 

133,508 

133,508 

-0.07211 

-0.03134 

— 0.01646 

xw 

-0,10778 

-0,04090 

-0.01973 

— 0.64049 

-0,'i0424 

40.02309 

••U.418 

-5.0134 

+1.1693 

% 

-O.OO8O6 

0.00150 

+0.00128 

mw 

-0.00107 

-0,000045 

-0.00002 

®w 

-0.0383 

-0.03948 

7?’[iiitco*^ 

mq 

-3.1297 

-1.1053 

-0.41683 

«...  ' 

-104.31 

-55.  U1 

-21.980 

zv 

-2,6847 

-0,95373 

-0.37795 

Zu 

-0.06882 

-0.02453 

-0.00791 

Zq 

-19.9/3 

-4.9372 

-1.9176 

-448.94 

-237.43 

-97.109 

Notes  (i)  All  stability  derivatives  given  for  oombat  weight  at  60f>  f'jel  plus 


4  Sparrow  111  Mispiies,  c.g.  at  30St  M.  A,  C,  =  39»114  lbs. 

(2)  All  angles  -tre  measured  in  radians. 

(3)  All  velocities  are  measured  in  ft/sac. 
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Ta^l«  lY  (ContlQUdd) 


F4H-1  (Vpn,gy)  lateral  Stability  Derivatlvea  -  Body  Axes  (ftrincipal  Axes) 


1  Altitude  >  Feet 

1,000 

30,000 

50,000 

Veloaity  -  Pt/sec. 

1247 

1923 

2005 

Iv 

-0.009/>4 

+0,02396 

+0,00359 

“2.9724 

“1.5163 

-0.88585 

Ir 

+0,69773 

+0.42618 

+0.23469 

-76.043 

-24.758 

-10.257 

+2.7152 

+2.6540 

+2.1981 

Fv 

-0.39233 

-0.22652 

-0.09993 

yp 

+0.52969 

+0,12200 

+0.06952 

yr 

+3.1793 

+2.0028 

+0.90521 

0 

0 

0 

+9.7243 

+8.2189 

+6.7274 

+0.01718 

+0.00812 

+0.00410 

lip 

+0.0801A 

+0.05041 

+0.02479 

nr 

-0.50920 

-0.39559 

-0.18646 

+0.45889 

+0.09823 

-0.02321 

-2.1126 

-2.0210 

-1.5833 

Notes  (l)  All  stability  derivatives  given  for  combat  weight  at  60^  fuel  plus 
4  Sparrow  III  miasllesj  e«g.  at  y3f>  M.A.C.  =  39«114  lbs. 

(2)  All  angles  are  measured  in  radians. 

(3)  All  velocities  are  measured  In  ft/seo. 
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mi&J. 

F4H-1  (^Fcrulgg)  longitudinal  Stability  Derivatives  -  Body  Axes  (I^incipaJ.  Axes) 


50,000 


Altltud'.^  -  Feet 

1  1,000 

1  30,000 

Haoh  No. 

mmmm 

Velocity  -  Ft/aec 

556 

894 

Peg. 

3.84 

3.16 

-  Deg. 

1.41 

0.73 

-  lbs 


Iz  *  slug  ft' 


3^ 


x„ 


3,688 

3,815 

5,U7 

25,086 

25,086 

25,086 

116,137 

116,137 

116,137 

133,508 

133,508 

133,508 

-0.00153 

1  ..  .  . 

-0.00095 

-0.00317 

to, 0236 

-0,00084 

40.01805 

40,154 

40.0565 

40.H72 

+1,645 

+1.095 

+3.26 

-0.00017 

-0.00418 

-0.00309 

-0.00098 

!  -0.00047 

-0.00022 

-0.00755 

-0.00574 

-0.00256 

-1.C87 

-0.784 

-0,3U 

-17.55 

-19.3 

-7.4935 

-0.941 

-U.712 

-0.295 

-0,0972 

-0.1131 

-0.0854 

—6,28 

■<.U7 

-1.77 

-67.2 

-37.16 

-33.6 

1)  All  stability  derivatives  given  for  oonbat  weight  at  bOJt  fuel  plus 
4  Sparrow  III  missiles,  c,g.  at  30S^  M.A,0,  =  39,  114  lbs. 

(2)  All  angles  are  measured  in  radians. 

(3)  All  v^Loolties  are  measured  in  f t/seo* 


CONFIPINTIAL 


CONFiDINTIAL 


(^Feruise)  latered  Stability  Derivatives  -  Body  Axes  (Principal  Axes) 


— 

Altitude  -  Feet 

1,000 

30,o00 

50,000 

Velocity  -  Pt/soo 

556 

894 

— 

_ 

Iv 

-0.02719 

-0.018 

-0.01445 

Ip 

-2.039 

-1.365 

-0.60432 

Ir 

+0.516 

+0.3235 

+0. 18576 

^<5;. 

wmsam 

-19.25 

-7.4273 

^5; 

+2.042 

+2.13 

+0,72818 

Fv 

-0.1628 

-0.115 

-0,0474 

FP 

-0.0345 

-0.0124 

-0.0402 

Fr 

+1.408 

+0.985 

+0.416 

0 

0 

0 

+16,75 

+13,65 

+6,09 

“v 

+0,01081 

+0.00661 

+0.00291 

Up 

-0.0324 

-0.0221 

-0.0258 

“r 

-0,1945 

-0,138 

-0,0605 

-0.0731 

-0.0457 

-0.136 

-3.69 

-3.15 

--  -  - .  . 

-i;39 

Botej  (1)  All  stability  derivatives  given  for  combat  weight  at  605^  fuel  plus 
4‘  farrow  III  missiles,  c.g.  at  305i  M.A,0.  =  39,114  lbs. 

(2)  All  angles  are  measured  in  radians 

(3)  All  velooitles  6ure  measured  in  ft/seo. 
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This  appendix  Inoludea  the  wind  axes  performanoe  Cnnotlone  of  the 
lateral  and  longitudinal  variables  as  Influenoed  pSf,  ,  and  ^  .  These 

quantities  define  the  dynamic  relationship  of  the  aircraft  variables,  l.e. 

longitudinal} 

=  L  PFJ  u,«* 

lateral} 

Before  tabulating  tho  values  of  the  performance  functions  of  the  74H-1, 
the  method  of  obtaining  [  ppj  in  explained* 

For  the  longitudinal  case,  va  refer  back  to  thb  longitudinal  wind  axes 
equations  of  motion  given  in  Appendix  I*  These  three  equations  are  written  ast 


ci 

ir 

<JL 

(»»Y+  »njj)4 

N> 

3*--  S 

-"’fa 

”  ^ "" 

(>  -  -t^)s 

--^fa  =° 

< 

a/v 

For  a  ^  input  to  the  system^ we  rewrite 

the  above 

as 

CK 

& 

uu 

s'  -  -m 

—  hn,  &« 

^  -  -i 

0-\)^ 

-  *• 

3/v 

S+-ol^ 

'  -‘'fa, 
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6ct 


'■OpS 

')pS  “  9/v 


3*-  >  5 

6  -  Yr)^ 
4 


Heno«| 


9^-  ^pS 

-  Hp. 

r 

e  t" 

-Ypi  -  aA 

0-r,)i 

rtr 

A 


/3=  * 


—A -  — S - 


Tha  ramalrlag  latei-a.1  parfornanoe  functions  are  obtained  in  the  same 

manner. 

The  wir  *xe»  performance  functions  for  the  F4H~1  for  the  six  flight 
conditions  considered  are  now  Ustedt 

Case  I  Vp  =  1247  fps  at  1,000  feet 

A  =  (s  +  0.10620)  (s  -  0.03954)  (82  +  7.1054  a  +  117.00) 

-0.36020  (s  -  0.01205)  (a  t  0.08120)  (s  +  288.08) 

^a5&“  •♦0.36020  (s  +  0.06997)  (s  +  25.615)  (s  -  25.788) 

N  -  s  •♦0.00856  (s  +  1.1963)  (s  600.26) 

A  a  ■♦0.99640  8  (a  -  0.00281)  (a  3.0079)  {a^  *  0^86882  s  •♦  21.202) 
-75.746  8  (s2  +  0.89529  a  *  21,498) 

2,77U  8  (82  +  0.39453  s  +  11.965) 
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-1.9755  (a  ►  4.2342)  {s^  -  0.83532  a  +  4.9951) 
-2.0171  (a  -  0.23921)  (s  +  0,60330)  (a  +  2.9416) 
A/-  ^  «  +1.9U6  s(s  -  0.22411)  (a  +  2.2577) 

W  *  40.00777  3(8  +  O.OOC43)(a  +  3.0284)  (s  +  259.42) 
Caa#  il  Vp  =  1923  fpa  at  30,000  feat 


iiflagUMdtnBl 

A  =  {s2  4  0.03257  a  +  0.00101)  (fl2  +  2.1375  a  4  76,695) 
-0.12350  (a  4  446.44)  (a^  4  0,03038  a  4  0.00025) 
40.12350  (a  4  0,02965)  (a  -  18.600)  (a  4  18.647) 
^M,6a=  40.00263  (a  4  0.34184)  (a  4  796.56) 

lAtaral 


A  =  40.99344  a(a  -  0,01558)  (a  4  1,5657)  (a^  4  0.58824  s  4  16,688) 
-24.716  s(a2  4  0.61945  a  4  15.872) 

42,6915  a(a2  4  0.39185  s  4  49.925) 

-0.42388  (a  4  4.0559)  (b2  -  0.75592  a  4  3.7999) 


=  -1.9615  (a  -  0.64503)  (b2  4  2.3249  a  4  l.r/65) 
“^.42242  s(a  -  0.16941)  (a  4  2.2704) 


->0.00426  8(s  4  0.00141)  (a  4  1.5108)  (a  4  460,03) 
Caaa  Ill  Vj.  =  2005  fpa  at  50,000  feet 


A  =  (a^  4  0.02080  8  4  O.C0079)  (a^  4  0.82730  a  4  29.528) 
=  -0.048a  (a  4  453.74)  (a^  4  0.01685  a  4  0.00030) 
■♦0.048a  (a  4  O.OiaO)  (a  -  11.789)  (a  4  11.015) 

N  .  =  40.00117  (a  4  0.12277)  (a  4  755.92) 
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A  =  ‘'",'^949  i*(s  -  0,0C732j  (b  +  0.90465)  (32  +  0,27492  s  +  S.U65) 
-10.25?  s(a2  +  ':.2e723  e  +  3.2105) 

■'  0.12132  s  +  13.527) 

A/^^*  •♦0.10016  (a  -  3.5'64)  (32  +  1.1445  a  •♦■  3.7858) 

-1*6087  (b  -  0.44053)  (b2  4  3,3612  s  •♦  0.66718) 

-0.10053  a  (s2  -  0.86394  3  ■♦■  0.30658) 

•♦0.00336  a  (a  4  0.00026)  (a  4  0.85914)  (s  •♦•  479.04) 

Oaaf  IV  7f  =  556  fpa  at  1,000  feat 

toMltudloal 

A  a  (a^  4  0.00066  a  4  0,00360)  (aZ  4  2.5590  s  4  5.1394) 

-0.12150  (a  4  143.89)  (b2  4  0.00384  a  4  0.00695) 

^4-^<a=  -*0.12150  (a  -  0,00365)  (a  -  11.456)  (a  4  11.450) 

^U}5t*  -0.000073  (s  4  0.92102)  (3  4  13,788) 

lateral 

^  =  •♦.99788  3(3  -  0.00108)  (a  4  2.0917)  (b2  4  0.30067  a  4  6.48O9) 
-15.850  a(a2  4  0.35950  a  4  6.0667) 

%>Sr'  ‘^^•9511  «(»  +  4.3036)  (3  -  5,1675) 

•♦0.31621  (s  -  2.1497)  (b2  4  3.7067  a  4  8.19651) 

^K,6p=  -3.7211  (a  4  2.1660)  (a2  -  0.03915  a  4  0.31180) 

-0.31540  8(3  4  0.13703)  (a  4  4.1762) 

•W.O3OU  a(8  -  0,01180)  (a  4  2.0576)  (s  4  123.35) 

Caae  7  Tp  =  893.7  fps  at  30,000  feat 

A  =  (a  4  0,10380)  (s  -  0.12729)  (b2  4  1,9350  a  4  5.6536) 

M  r  =  -0.09760  (a  4  197,34)  (32  4  0.00258  a  4  0.00372) 
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09760  (a  -  0.00431)  («  -  11.510)  (s  +  11.729) 

=  ’*<).00096(a  +  0.53880)  (s  +  922.94) 

la-tTnl 

A  =  -K). 99946  a  (a  +  0.00056)  (a  +  1.4556)  {s2  +  0.17025  a  +  6.2339) 
=  -19.270  a(a2  -f  0.25440  a  -f  5.9695) 

.AL^  *  +2.0894  s(b  +  4.0144)  (*  -  4.3874) 

■  +0.19443  (a  -  2,1566)  (a^  -f  4.4673  a  +  9.8877) 

»  -3.1794  (a  ♦  1.5566)  (a2  -  0.09651  a  +  0,26804) 

A(s  “  -0.19422  B(a  +  0,08744)  (a  +  5,6896) 

*0.01529  a(a  -  0.00633)  (a  +  1.4044)  {a  +  207.80) 

Casa  VI  Vy  =  873  fpe  at  50,000  feet 

A  =  (a  +  0,08125)  (a  -  0,12834)  (a2  +  0.85000  a  +  2.1032) 

-0.03870  (a  +  193.46)  (a2  +  0.01239  a  +  0.00363) 

/  6 

A/vfg"  ■W.03870  (a  -  0.00429)  (a  -  7.1886)  (a  +  7.3194) 

A/a  4®  +0.00036  (a  +  0,21721)  (a  +  957.31) 

A  =  +0.96868  8(a  +  0.00105)  (a  +  0.63743)  (a2  +  0,07425  a  +  3.7719) 
=  -7.2100  8(e2  +  .10690  a  +  2.7815) 

=  +0.57224  a(a  +  4.8859)  (a  -  5.4988) 

N^r  -  +0.56598  (a  -  0.97662)  (aS  +  I.3540  a  +  1.3381) 

»  -1.4185  (a  +  0.99447)  (a2  -  0.38590  a  4  0.40198) 

)>^>* 

A/-  r  =  -0.56571  a(a  4  0.03658)  (a  4  O.76364) 

A/.i-  =  40,00675  a(a  -  0.01264)  (a  4  0.60647)  (a  4  210.07) 
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this  appendix  presents  baslo  performance  date  currently  available 
(21  November  1958}  on  the  F4H-1  in  the  forms  of  grafts.  In  some  cases,  it  la 
necessary  to  perform  calculations  to  obtain  the  curves  shown.  In  these  oases, 
the  method  used  to  obtain  these  curves  is  stated*. 


The  maxi  mum  velocity  envelope  of  the  F4K~1  for  different  altitudes  is 
shown  in  figure  2.  This  maximum  velocity  profile  is  given  for  the  J79’<}B~17K 
engines,  ^wn  on  the  curve  are  the  engine  limit  and  the  canopy  structure  limit. 
The  canopy  stxructure  limit  ia^poses  a  maxlnum  velocity  of  Mach  2.1  on  the  aircraft. 
Indicated  by  cross  marks  on  the  speed  profile  are  the  aircraft  velocities  and 
altitudes  at  which  the  stability  derivatives  are  obtained. 

Figures  3(a).  (b),  (o)  and  4(m}i  (b),  (o)  present  the  net  thrust  that 
is  available  for  different  altitudes  over  a  range  of  various  Mach  numbers*  These 
net  thrust  figures  are  for  maxliium  power  (afterburner  on)  and  military  power. 

The  thjust  curves  presented  in  these  figures  are  given  in  terms  of  only  one 
engine;  Fbr  interceptor  velocities  above  Mach  1.4>  the  thrust  varies  with  angle 
of  attack  at  a  constant  altitude. 


Figure  5(a),  (b),  (o),  (d),  (e),  (f),  (g),  and  (h)  contains  the  drag 
summary  for  the  F4H-i,  t^ere  the  lift  coefficient  (Or)  is  plotted  versus  the 
coefficient  of  drag  (Cq)  for  various  Mach  numbers*  In  some  cases,  these  data  are 
extended  beyond  that  data  as  received  from  HcOonnell  Aircraft  Co.  For  the  method 
used  in  extending  these  curves,  see  reference  7. 


In  figure  6,  the  predicted  maxlnum  usable  lift  coefficient  for  various 
interceptor  Mach  numbers  is  shown.  The  Mbdel  F4K-1  lift  curve  slope  variation, 
versus  Maoh  number  is  given  in  flgi^re  7* 


In  figures  8,  9,  and  10,  the  amount  of  thrust  that  is  required  for  the 
aircraft  to  sustain  dlffeient  steady  state  load  factors  for  various  interceptor 
speeds  is  shown.  Also  shown  is  the  net  thrust  which  is  available  from  the  maxi¬ 
mum  reheat  and  military  power  settings.  These  thrust  curves  are  presented  in 
terms  of  two  J79-0B-17K  engines.  The  data  shown  in  eaoh  figure  are  obtained  for 
the  interceptor  flying  at  a  constant  altitude.  These  ourves  are  obtained  through 
use  of  the  following  9  equations  and  figures  3  and  4. 

2)  Q  =  ^  .bMT.  ti  ■  1|  2f  3,  wid  4  g'. 

3)  Obtain  the  value  of  from  the  curve  of  OL  os  Od  in  figure  5 


4)  Di  =  UDj  q  S  =  Ti 


5) 
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6)  L  =  nW  -  Ti  sin  (  r  •+  where  T  «  4.25*  from  Fig.  1 

'7) 

8)  Obtain  the  values  of  Oog  from  the  curve  of  v*  Oq  in  figure  5 

9)  02  =  ^2  =  0029" 
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Ona  J79'-OE>].7K  Engins 
lOAO  Standard  I!«y 


Tyi^oal:  fot' 

Altitude 


Referenoeat  (1)  Improved  J79  Turbojet  Engine  Performanoo  Dopk  (IBM 
(2)  A.  A<  lambert’e  Moms  1799»  dated  18  January  1957 

i  .  ‘  ' 

Correotlonai  (1)  Cuot  reoovory  per  ref,  2  ■  ! 

(2)  Ws/Wp  =  ,05 

Botqt  Ofwj-  Airplane  Wing  Angle  of  Attaok  =  0®  Eind  15" 

Airplane  Viing  ^^la  of  Attaok  =  3®  and  11® 

~  Airplane  With  Angle  of  Attaok  =  6® 


naoh  Immbor 


Big,  4(a).  Model  74H-1  Airplane  Military  Itouer  Net  Thruati 
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4(b}.  ttxlel  F4H-1  Airp: 
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ttxlel  F4fi-a.  Xi£t  Oixm  Slope  Varlatioa  with  Sdgbeor 
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Tigt  9>  Required  and  Avcd.labla  Thrust  vs.  Moh  Number 
for  Different  Steady  State  load  Footora 
Altitude  >30,000* 

Notet  Airplane  Uing  Angle  of  Attaok  >  0°  and  15* 

-  Airplane  Wing  Angle  of  Attaok  >  3*  and  11* 
Airplane  Wing  \igle  of  Attaok  >  6" 

2(TI*)  J-79-OE-17K  ftiglua 
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